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EXECUTIVE SUMMARY

lllume Advising, LLC (ILLUME) is pleased to present National Grid Rhode Island with our impact results for
the Rhode IslanHlome Energy RepdProgram the HER prograin

. PROGRAM DESCRIPTION

Through theHERprogram, National Grid distributes me energy reports by mail. Thesainglepage

reports educate residential customers about their home energy usage and provide them with information
designed to encourageehaviorchange. The reportsgoli Ay AYF2NXIF GA2y 2y Odzad2®
to save energy, anttosspromotion of other National Grid programs.

¢KS al @gAay3aa 3ISySNI (i SHERpiodtadRcdrphise POv (pfteyrésitientiBl MIRCRIE) &
portfolio and 13% of the total electric portfolio in the 2017 plan. The program has the second largest
annual electric savings in the residential sector and the third largest electric savings in the portfolio. In the
2017 gas plan, thelERprogram comprises 43% of residential gas savings (largest program) and 14% of
the entire portfolio (third largest program).

The current program includes a mix of dual fuel, eleottlg, and gasnly customers, some of whom are
New Movers (recently moved to a different home). All customers with email addresses (ahdile
58%) received monthIMERshrough email in additin totheir paper reports

II. EVALUATION FINDINGS

The evaluation team conducted a number of activitiesmeasurethe savings associated with the
program overall as well as subgroups of customdrs addition, the evaluation tearassessed the
LINE 3 Nlésigriaad deliverythe activities for this evaluation included:

Programprocess andnaterials review

Existing customet${EReport impacts asessment
New Mover§impactsassessment

Electronic HERnpacts asessment
Baselinesegmentationimpactsassessrant
Secondaryesearch

= =4 =4 =4 -8 -4

Below we summarize the key findings from this research, as well as recommendations for any program
improvements.

! Existing customers are customers with andénhth billing history that Opower included in the standard program.

2 New Movers are new accounts with less than 12 months of billing history. During the gdeghiedevaluation, New Movers
received different report messaging and a different schedule of reports.



A. IMPACT FINDINGS

A1.H ECTRIC AND GASHER IMPACT RESULTEKISTING CUSTOMERS)

Through he HERprogram, National Gridaved16,511 MWh during program year 2016for an 80%
realizationrate across all dual fuel electric and electric atistingcustomersThS LINE A NJ YQ&a NBI f
rate indicates howsavings measured by the thipdrty evaluation vary from the savings measured by the
implementationcontractor (Opower)Realization rates for electric customers were slightly lower in 2016

than in 2015 or 2014-igurel below displaysthe evaluated electric savingempared tothe measured

savings of the program implemeition contractor

FIGURE. ESTIMATED ELECBRNINGBYYEARCROSBROGRAM PARTICIPNTREMOVED
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Through he HERprogram National Gridsaved619,223therms during program year 2016achieving a
101%realization rateacross all dual fuel gas and gas only existing custoReszatiorrates were also
over 100% in 2015 and 201BEigure 2 below displaysthe evaluatedgas savingscompared tothe
measured savings of the program implementer (Opower).



FIGURE. ESTIMATEGASSAVINGBYYEARCROSBROGRAMARTICIPATION REMBVE
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*2014 results only include the months Jibecember; Januatyay were included in a previous evaluation.

Recommendation: For planning purposes, use a-2016 weighted averagelectric realization

rate of 88% and gas realizatiorate of 108%. Numerous factors can cause savings and the
alignment of reported and evaluated savings to fluctuate from year to year. The evaluation team
recommends using a weighted average realization rate for future planning to minimize variability.
The ewluation team does not recommend including 2014 results in this average as only 7 months
were included in th 2014analysis.

Householdevel averageslectric savingsmay be declining The evaluation team found that household
level average savings we@ver in 2016 than 2015 for two of the three electric wawaghough the

differences are not statistically significant



FIGURB. ELECTRIC SAVINGEERR BY HOUSEHONYDCBHORT AND YEAROSBROGRAM
PARTICIPATION REMDYVE
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*The 2014prior evaluation included March 2013 through May 2014. The 2014 results from this evaluation include
JuneDecember 2014.

Recommendation Continle to monitor the average household savings value for electric
customers.If a pattern of declinindiousehold savingesmergesover time, consider additional
efforts to increase customer engagement.

A2.CROSSPROGRAM PARTICIPATI®

In addition to savings generated by the HER program, the evaluation team asses$en tuatment
customers had increased rates participation in other energy efficiency programs compared to control
group customers. Below we detail our key findings from this research.

Electriemetered customers receiving HERs (treatment customers) were more likely to participate in other
energyefficiency programs than control customdr®wever, there was nmeasurablgarticipation uplift



in gas program®verall, the program produced an incremental increase in program participatwerof
1% among electrimetered customersn each of the thee program year$In 2016 this resulted in a
total increase 08,181 additional participants Y b I (i A Zegitlefitial prdgkaR&l&ctric measures)
due to theHERLINE 3 NI Y Q &Cudtodérsi vigede imasS lkely to participatetfie Energy Wise and
ENERGY STAR products programs.

In general, report messaging accurately describes program offerings, although may be missing some cross
promotion opportunities.The evaluation team reviewegport examples, program design documents,

and marketing modulexamples provided by Opowdn general, the evahiion team found the HER

report exampledo be welldesigned and clear. However, the team identified a few areas where the
reports could more clearly crepsomote programs.

Recommendation: Consider incfidi € | y3dzZ 38 G@8Ay3 GALEA |YyR agl @&
efficiency programaWhile the reports contain specific marketing modules for energy efficiency
programs, there is often no reference to these programs in other sections of the report where
energysaving actions are discussed. For example, when recommending ENERGY STa&R,applian
reports couldeference theENERGY ST@dducts program in the same module

A3.NEW MOVERS IMPACT RBULTS

As a means of intervening at a critical decisi@king point, the HER program targets customers who
KIS NBOSyiGfe Y2@SR dconesdginga Phe SvilBation teamhelaiinedl ti8s® A F
customers separately to determine if there are incremental savings from this group of customers. Below
are our results.

Due to data limitations, the evaluation team found fluctuating savings estimatesvidihconfidence
intervals for New Movers groupandadvises thatesults should be interpreted with cautiofror 2016,

the evaluation team estimated savings1@,622,83 kWh for dual fuel electric and electric only New
Movers groups combined an@5,140 therms for dual fuel gas and gas only New Movers groups
combined.For 2015 gassavings estigkes were negativeneaning the evaluation team measured an
increase in enesguse for the New Movers group. Due to smaller sample sizes and limitpdrime
data, these estimates have wide confidence intertiadd include no savingés of mid2017, Opower is
discontinuinghe New Movers program.

Recommendatiorif National Gd reinstates theNew Movergprogramin the future National Grid
couldconsider conducting qualitative research wiils groupto understandheir needs andow
they use and understand threports While it is difficult to quantify savings from theports,
gualitative research may help National Grid understand the value of these reports to customers.

® This is the number of Opower treatment customers induced to participate in other EE programs (over and above
the participation of control customersjvitied by the total number of Opower treatment customers, calculated by
cohort and year.



RecommendationGoing forwardthe evaluation team recommends thiational Grid use the
impact results from thexisting customefnonNew Mover) chorts forplanning purposes fall
participants As Opower i:iot continuingthe New Movers initiative, and previous New Mover
participants will receive standard report messaging, the evaluation team feels that the overall
realization ratedfrom the exising customer cohortare most appropriate to use for planning
purposes

A4.ELECRONIC HOME ENERGY REBRTS(EHERS)

The evaluation team explored the effectiveneseeo’giving both mailed aneimailedreports, compared
to receiving onlynailed reportsTheli S I Y Q & inchided BothAralyses with National Grid data as well
as secondary research on peer utility offerings. Below are our findings.

TKS SOFtdd G§A2y G Shenefisiof tegeiviig@eRERE in Additiod 6 Spaper reports is
inconclusive egarding benefits, but suggests eHERs do not harm saS@inge the program did not
randomly assigncustomers to an eHER groumderlyingdifferencesbetween customers whbave an
SYI Af I RRNBaa 2y 7T maySaffect gaRings éstnimttis additién, diferefces in
messaging between paper reppdand eHERmake it difficult to separate messaging differences from
channel delivery differenceslimited peer utility researchcomparing papeonly to emaionly reports
(rather than our analysid email and paper compared to paper ordujgestshat paper mailed reports
are more effective at encouraging behavior change than emailed reports &longh this research is
not definitive®

Recommendation: ,Ifin the future,National Grid considedaunching an emadnly cohort, the
evaluation team recommends starting with a small pilot RCT study to accurately assess whether
emailtonly reports are more or less effectithean paper reporisTo do this, the implementation

team should randomly assignstomers who &ve email addresses on filedither treatment or

control groups. Using a population of customers with emails on file would account for any
demographic or behaviordifferencesthat may be inherent to customers who prefer emails as
opposedto other forms of communication.

A5.BASELINE SEGMENTATND

Because there can be considerable differences in achieved savings from HER program participants
depending on their baseline usage, the evaluation team explored the differences between high and low
basline usage customers within the National Grid data. Below are our results.

For electriemetered customersthe simulations suggest that the program can remove customers with
lower baseline usage to save costs while maintaining savihgsevaluation tea examined several
thresholds of removing low baseline customers to determine the effect on theiestiveness of the
program, &ad found that removing a proportion of the lowest baselélectric customers increased
average household savings. Howeube evaluation team recognizes that there are more issues to

* For example, see: Mitchell et al (2013), Integral Analytics (2012), and Wells and Ossege (2015).



consider when operating a program than simply -eff&ctivenesscustomers satisfaction, crepsogram
promotion, and engaging hatd-reach customers are all reasons to continoiénclude lowe baseline
customers.The simulations suggest that removing lower baseline gas customers will likely result in lower
savings and higher cost per therm saved.

Recommendation: If National Grid should decide to target higher bastdittéccustomers, the
evaluation team recommends weighing the costs carefully and making any changes incrementally,
starting with customers in the lower tenth percentile for baseline electricity ugagemoving
customers from the program will also affectergy efficiencyrogram marketing opportunities,
customer touchpoints, gas savings (for duel fuel waves), and possibly customer satisfaction, any
changes to current practice should consider these effects.

A6.DEMAND SAVINGS

In order to provide context on how peer utilities esttenand calculate demand savings stemming from
HER programs, the evaluation team conducted secondary research on peer utility evaluation reports
where demand savings were reported. Below are our findings.

Most of the peer evaluation reports reviewed by tavaluation team did nateport demand savings
resulting from home energy report programs; for those that did, there was no consensus on apfroach.

the 16 reports reviewed, only 6 reported estimated demand savings stemming from an HER program.
Evaluatbns that did calculate demand savings used a variety of methods to calculate demand savings for
HERprograms, ranging from a simple flaad assumption, to building modeling, to regression analysis.
Utilities also found a wide range of results, ranging from 0.015 kW/household to 0.171 kW/hopsehold
yvearb A2yl f DNRAR wK2RS n& dppehryolb® teasdh&blé las/itiey fhllavithizYhisli A 2
range.

Recommendation: KMI data are available in the fututhe evaluation teamecommends using

hourly meterdata to calculate more precise demand savings estimgtgsA y 3 ! aL 2 NJ da
Y S i S NE dakadsdiiéIm@st accurate way to assess the effect of the program on demand.
However, this may not always be feasible given the availability of theseWatalo not

recommend installing meters for this purpose, but if, in the future, most customersahaveé | NIi
meters¢ 6S NBO2YYSYR dzaAy3d GKS RIFEGE F2NJ Fylfeara
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|.OVERVIEW OF THE FALUATION

lllume Advising, LC (ILLUMEspleased to present National Grid with awaluation othe Rhode Island
Home Energy Repoprogram The progam launched in April 2013. An evaluation of the first program
year coered the periodApril 2013 to May 2014.The current evalu@mn coversimpacts duringthe
periodJune2014 to December 201#nd assesses processes during the period January 2016 to December
2016

A. INTRODUCTION TO THEPROGRAM

Through theHERprogram, National Grid distributes me energyreports (HE8§ by mail. Thessingle
page print reports educate residential customers about their home energy usage and provide them with
information designed to encourage behavior change. The repartaindhe following information

¢ ! O2YLI NR&2Y 2 @rgylusadge toGrdefisitnivaShhdes in Beit area
T ! O2YLI NRAZ2Y 2F (KS OdaAadG2YSNDa SySNHe& dzal3IsS G2
the last 12 months to show trends and progress over time
Energysaving action steps, including-oost or lowcost tips
A monthby-Y2y G K O2YLI NAazy 2F GKS Odzad2YSNDa Sy SN
previous year to show trends and progress over time
T ! aYFEN]SlAy3aeé Y2RdzZ S GKI G OKI yNatbdal Gidorogkamsy 2 y (i K |
and savingsmportunities
9 Options to (a) opt out of receiving the reports, (b) go online to find more esaxgyg solutions,
and (c) view home information used in the similar homes comparison.

T
1

The HERrogram savings comprise 29% of the residential electric portfolio and 13% of the total electric
portfolio in the 2017 plan. The program has the second largest annual electric savings in the residential
sector and the third largest electric savings in pioetfolio. In the 2017 gas plan, tHéERprogram
comprises 43% of residential gas savings (largest program) and 14% of the entire portfolio (third largest
program).

The current program includes a mix of dual fuel, eleotrlg, and gasnly customers,@ne of whom are
New Movers (recently moved to a different home). All customers with email addresses (ahdiiie
58%)received monthiHERshrough emdias well apaper reports

We briefly describe each group below:

Electric OnlyTheprogram sendslectriconly cohorsreports on their electricity consumption only.



Duel Fuel:The program sendgual fuel cohorts information on both their gas and electric use
September through Aprithe program includes messaging in reports thatisesmore on gas usevhile
reportssentin summer months targeglectricity use.

Gas OnlyTheprogram sendgas onlycohortsreports pertaining only to their gas use. To createghg

only cohort, National Grid first assignesistomerswith gas and electiuse to thedual fuelcohort to
maximize the number of dual fuel customers. Tidatjonal Grid targeted few areas of the state with

high gas usage and a high density of gas custamsgdectcustomergo comprise thegas onlygroup.A

risk with implenenting a mixture of gas and electric cohorts is that customers may be selected into the
treatment group of one cohort and the control of anoth€a avoid sending gas reports dostomers
selected into arelectric controlgroup, customers in the targetegasareas were not eligible to be the
electric onlycohort.

New Movers Initiative: Electric OniQual Fugland Gas Onlyrhe New Moversinitiative is composed of
customers with recently activated accountdew Movers are subdivided intdual fue] gasonly, and
electric onlybased on the categorization of the premise into which they movkd.program enrolled
customerson a rolling basjshowever, reports were maileth batches after enough customers were
accumulated.Going forward, the HER program will no longer be enrolling customers in New Movers
cohorts and will not be sending targeting messaging.

New Movers receive sevenreports in their first yearFor the first three months, they receivene

report per month,and then receive reports bimonthlyfor the remainder of the year. After one year of
receivingspecificmessagingargeted at New Movers, customers begeeceiving standard home energy

reports Report messaging in theitial reports introducedhe custome to Nationd DNA RQ& 2 FFSNA
providedadditional description about expectations for the home energy reports in geRerainstance,

in one example New &Wer report, the HER definedl! £ f Yy SAIKO2MNE§ Sk FRO XNAEFEF A |
another detailedhow the Neighbor Comparison is calculate@he reportsalso contaired messaging

introducing the new customer to simple energy efficiency ideas such as how energy use changes with the
aSlazya FyR SySNH& aiKAh S ddifiebeasysyKSE LA yaeAaD Stiadal lj {dZAADS é
f2y3SNI GSNY d&aNBIFG Ay@gSaldySyia

Tablel summarizes key details of each wave.
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TABLE. PROGRAM DESCRIRNRQDCUSTOMER COHORTS

DESCRIPTION NUMBER OF  NUMBER OF
NUMBER OF
((:\Y=37\e]= CONTROL PRINT
TREATMENT
ENERGY CUSTOMERS  REPORTS IN
CUSTOMERS
FUEL TYPE START MONTH USAGE OF AS OF (AS OF 2016
TREATMENT ( DECEMBER
DECEMBER
\N[o} 2016)
2016)
CONTROL)
DUAL FUEL Existing Customers  March 2013 7081 KWH, 87,513 9,567 7
803 therms
New Movers April 2013 6388 KWH, 6,935 805 7
767 therms
New Movers August 2014 5658 KWH, 13,725 1,515 7
803 therms
ELECTRIC ONLY EXxisting Customers  March 2013 9746 KWH 88,426 8,298 7
New Movers April 2013 7446 KWH 10,654 1,050 7
Existing Customers ~ January 2014 6826 KWH 40,279 7,295 7
New Movers August 2014 6534 KWH 24,193 2,346 7
Existing Customers*  September 4964 KWH 13,265 13,302 3
2016
GAS ONLY Existing Customers March 2013 767 therms 13,518 5,920 2 in early
2016 and 3
in later 2016
New Movers** April 2013 730 therms 2,234 974 0
Existing Customers ~ October 2015 730 therms 11,429 2,867 2 in early
2016 and 3
in later 2016

*As of December 2016, this group was in the progi@nonly three months and therefore did not have enough data for impact

analysis.

**Stopped receiving reports in January 2016

11



B. EVALUATION GOALS

bl (A 2y lpdmarp dohfdt ig evaluation wat conduct an impact evaluation of thERprogram
with a £condary focus on process insights focused on improving the evaluability of the program through
design modificationsSpecificallythis evaluation addresses the following reseandas

Impact analysisVhat are the overall net savings for each wavpaoficipating customesfor the period
June2014 to December 20167Fow do those savings compare to implemesmeported savings?

Demand savingéiow do the per participant demand savings assumptoisapproactused in National
DNRA RQ& LINE 3 Nssuviiptiong sediinaiBer prégrains?

Crossprogram participationHow do HERs impact participation in other National Grid endfigieecy
programs?Does report messagindescribe program offerings to encourage customers to participate?

How do other utilities address doukteunted savings from upstream lighting programs?

Electronic HERSVhat is the effecbn savings of receiving electronic HER&at are the implications for
program designWhat have other utilities found in terms ¢fet effectiveness of electronic HERs?

New MoversWhat is the best approach for estimating savings from New Movers waves of customers?
What are the implications for savings goals?

Savings segmentatioRlow might removing low baseline energy users frompitogram affect overall
program savings?

We describe our evaluation approach in greater detail in the following methods séuatiaddition,
Appendix Mncludes a detailed glossary of key terms and acronyms used in this report.

12



EVALUATION METHODOLG5Y
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. METHODOLOGYOVERVIEW

The evaluation tearoonductedthe following activitie$or this evalation:

ProgramProcessand Materials review

Existing Customers HERpacts Assessment
New Movers Impacts Assessment

eHER Impacts Assessment

Baseline Segmentation Impacts Assessment
Secondary Research

=A =4 =4 =4 -8 =9

We haveincludeddetailed descriptions of methodology and approach for each of the research activities
below.

II. PROGRAM PROCESSAND MATERIALS
REVIEW

The evaluation tearnonducted in-depth interviews with the National Grid and Opower staff. In total, the
ILLUME team conductad/o formal interviews ansghumerous oRgoing conversations centered on the
following topics:

1) Prograngoals and objectives, both formal and informal

2) Program design including changes to the program since the first evaluation and future
planned changes;

3) Implementerfreported savings and methodologies;

4) Program processes

During the interviews, and in subsequent discussions, the evaluation team requesg@m
documentation from National Grid and Opower to review for program background and context. The
evaluation team reviewed program design documetiimelines, example reports,and example
marketing modules to assess the different messages programipants see across timéhe evaluation
teamusedthis informationto inform the program channeling and lift assessmantito understand the
generalreport messagingsed for New Movers and emailed report recipients.

1. IMPACT APPROACH

TheHERprogram isa set of randomized control trials (RCTs), wherein the treatment and control groups
for each wave are randomly drawn from a single group of eligible custormessiring that the control

® One month of billing history for New Movers and 12 months dfidpiflistory for all other cohorts.
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group is equivalent to the treatment group. In this case, the treatment group receives HERs while the
control group does not. The evaluation team measured energyrysects and addressed other research
guestionsusing monthly billing dat&/e describe oudata preparation and analysis steps below.

A. DATA CLEANING

The team identified customer data to exclude from the analyges.conducted data cleaning in two
steps: (1) we removeithdividual observations of monthly bills; (2) we removed customers basea on th
completeness of the remaining monthly billing dathe evaluation team excludetservationdor the
following reasons (1) bills coinciding with the first month a report was received, (2) bills dated after a
Odza (i 2 Y S NI a-ousi date (BSbIs wWiege @ $hore recent bill was available for the samenchar

month (preperiod), (4)ewer than 15 billing days within a given month to determine a monthly average,
or (5) greater than 31 billing days within a given month.

After these initial cleaning stepsve then removed customers witlewer than 11 preperiod or 2
programperiod months remaining. Finally, we removed outliers with yearly consumption greater or less
than 1 order of magnitude of median consumption. We show detailed counts of records dxiclude
Appendix. The percentage of treatment and control customers excluded from each cohort/yémisana
ranges from 1% (2013 electric only, 2014) 36% (2013 gas only, 2016).

Across cohortswe removed similar percentages of treatment and controltatuers in each data
cleaning step: No cleaning steps accdonmore than a 1.0% differentetween treatment and control
customerdn either number of observations or number of households removed.

Finally, the team linked energy efficiency program trackiiata to billing data to calculate participation
lift and doublecounted savings.

B. EQUIVALENCY CHECKS

Because the treatment and control groups are randomly assignetteptenent energy usage should be
equivalent between the groups. To verify this, tivaleation team tested the equivalency of baseline
energy use in the year before the treatmenbgp received their first repart

The evaluation team employed three separate methods of evaluating the equivalency of treatment and
control energy usage:

9 Visuainspection of overlaid plots of monthly mean energy use for treatment and control groups.

i T-tests on monthly differences in mean energy use between treatment and control groups in
each month. A significant difference (p<0.05) indicates thatperied usge is dissimilar
between groups.

1 Regression analysis of greriod usage with treatment/control group as an effect. A significant
effect (p<0.05) of the group category indicates that-peeiod usage is dissimilar between
groups.

15



We performedthese checkboth on the participant data as originally assigned, as well as participant data
after data cleaning We checked equivalen@fter data cleanin@sa sensitivity analysis to determine if
the removal ofcustomersbased on data cleaning stepHected the egivalency of the treatment and
control groups.

Each cohort passed the equivalency checks. We include the results of all equivalency tests inJAppendix

C. REGRESSION ANALYSIS

The team used thpostprogram regression (PPRpdel to estimate savings for tii@lowing cohorts of
existing customers: Dual Fuéil3, Electric Only 2013, Gas Only 2013, and Gas Only 2015.

The PPRnodel combines both crossctional and time series data in a panel dataset. This model uses
only the postprogram data, with lagged ergy use for the same calendar month of the-pregram

period acting as a control for any small systematic differences between the participant and control
customers. In particular, energy use in calendar mano the postprogram period is framed as a
function of both the participant variable and energy use in the same calendar month of {hegram

period. The underlying logic is that systematic differences between participants and controls will be
reflected in differences in their past energy useichtis highly correlated with their current energy use.
The version we estimate includes monthly fixed effects and interacts these monthly fixed effects with the
pre-program energy use variable. These interaction terms allovprnogram usage to have a féifent

effect on posfprogram usage in each calendar month. Formally, the model is,

MODEL 1. PPR MODEL

606 1 0N 0 QO GOEADOQ 1 £ ED I DEED 0000 WQ

where,
ADCkt = The agrage daily usage in kWh or therms for customer k during billing cycle t.
This is the dependent variable in the model,
Participanf = A binary variable indicating whether customer k is in the participant group
(taking a value of 1) or in the control group (taking a value of 0);
ADClag ' /dzadi2YSNI 1 Qa SySNH& dza S A-progiargearal YS

as the calendar montbf month t;

Monthit = A binary variable taking a value of 1 when j=t and 0 otherwise;

® As of December 2016, fewer than 1.4% of treatment customers opted out of any cohort, and-tle IGé never exceeded
more than 0.9% within a given year. We include customers whoutph the analysis since we kltihve access to their billing
data. We exclude customers who move out.
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- = The clusterobust error term for customek during billing cyclé. Cluster
robust errors account for heteroscedasticity and autocorrelation at the customer
level!

In this modelf is the estimate of average daily energy savings due to the program. Program savings are
the product of the average daily savings estimate and the total number of partidggntn the analysis.

We calculate householével perentage savings by dividing the treatment effect by baseline average
daily energy use (kwh or therm) per household.

The team also estimated program impacts with the Linear JEffedts Regression (LFERNth
approaches should, in principle, produce undibestimates of program savings under a wide range of
conditions, but the evaluation team reports the PPR results. Based on experience analyzing the impacts of
similar programs as well as findings from the academic literature, the savings estimatesdydtime

PPR approach tend to be more accurate and more precisely estimated than those from the LFER model.
However, we also use the LFER model as a robustness check. Although the two models are structurally
different, assuming the RCT is wimllanced wih respect to the drivers of energy use, the two models
should produce similar program savings estimates. This is the same approach that the evaluation team
used during the last evaluation cycle. We provide the model specifidatidhe LFER modeind a
comparison of the treatment effects from each modehe Appendix

D. NET-TO-GROSS ADJUSTMENTS

A key feature of the RCT design of the HER program is that the analysis estimates net savings, not gross
savingsThere is no option for customers to receive HEERs outside of the program and the RCT design
eliminates the threat of selection bigsK dza = G KSNB Aa y2 -HDEBB 38X RS RR A WY
is necessary.

E. PARTICIPATION IIFT AND SAVINGS
ADJUSTMENTMETHOD

The HERs sent to treatment customergluded energygaving tips and marketing modules, some of
which encouraged customers to participate in other National Grid energy efficiency profjoaassess

the interactions between these programs, the evaluation team analyzed both the HER and energy
efficiency program participation datar participation overlap

First, the evaluation team assessed iIKS | 9w LINPINI Y AYONBIFaASR LI NI AOAI
efficiency programsby comparing participation rates between control and treatmentugso If

participation rates in other residential energy efficiency programs were the aammsesHER treatment

and control groups, the savings estimates for HERs from the regression analysis were already net of
savings from the other programs, as this ¢atks the HER program had no effect on participation in

other energy efficiency programs.

! Ordinary Least Squares (OLS) regression models assume that the data are homoscedastic and not autocorrelated. If either of
these assumptions is violated, the resulting standard gwbthe parameter estimates are incorrect (usually underestimated). A
random variable is heteroscedastic when the variance is not constant. A random variable is autocorrelated when the error term
in one period is correlated with the error terms in at tessne of the previous periods.
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However, if the HER program affected participation rates in other energy efficiency programs by
channeling participants into them, then savings detected in the HIEERR bBnalysis would include savings

also counted by those energy efficiency programs. For instance, if the HER program increased
participation in a home retrofit program, the increase in savings could be allocated to either the HER
program or the home teofit program (or some portion to each) but could not be fully allocated to both
programs simultaneously.

In addition to using the treatment and control groups to calculate energy savings, the evaluation team
used the experimental design to estimate w@ifid doublecounted savings. As with the energy savings
calculations, thecontrol group acts as the counterfactual for both participation and savings from other
programs to address two questioasd providean unbiased estimate through the RCT model

1. Paricipation Lift: Does the statewide programtreatment have an incremental effect on
participation in other energy efficiency programs (treatment above control)?

2. Savings Lift and Adjustmehtthat portion of savings frothe Home Energy Reports program has
been obtainedi K NB dz3 K w Kothét Enerhyzefiidiescifores?

To answer these questions, we measutealincremental difference between the treatment and control
groups in their participatioratesand subsequent savings using energy efficienoyrano databases.

Participant LiftUsing participation flags, we calculte participation rate for each program year, based

on the number of accounts that initiated participation in otlrackedenergy efficiency prograsrafter

the first report date.The analysis includes efficiency programs that track participation by individual or
household and does not include upstream programs, such as lighting, that do not capture information on
participants’ The difference in treatment and control participatiomthe posttreatment period is
participation lift.

Savings Lifand Adjustment\We estimatel the savings associated withe participation lift in other
National Gricenergy efficiency programthroughthe following steps

1. Calculated annual net savin@pplying neto-gross)or dl measures installed in th@ostperiod
G2 O2yFT2NX (2 blraGA2Yylf, DNARQ&a NBLEZNIAYy3I 2F ySi

2. Adjusted annual net savings for each measure installation by the number of days per year in
which a measure was installechile the account was activin the postperiod doing so is
necessary to most accurately estimate the savings that would be captured for the billing analysis.

3. Determined the average annuabuseholdnet savings from other progranis the postperiod
for both thetreatment and control groupMeasure savings in the pgstriod persisted over time
based on measure life provided in program tracking data National Grid proamntked

®The energy efficiency programs included in the analysis were: Income eligible single family, Energy Wise Single Family, ENERG
STAR ProducENERGY STAR HVAC, and ENERGY STAR Lighting
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4. Calculated thedifferencesbetween treatment andcontrol in the post periodestimates to
identify the incremental savingstributable to other energy efficiency programs.

Once this estimatevas determinedwe then reducd the overall savings estimated in the billing analysis
by the final estimated incremental savings of the treatment grouavoid double countingVe present
these results in each of the HEpecific impact savings sections.

F. HER NEW MOVERSIMPACT ANALYSIS
METHOD

The New Movers initiativieeganenrolling participanten June 2013Program participants we enrolled
using agroupedrollingbasisstrategy.Participants didchot receive theirfirst reports until there wee
enough eligible customers for cesffective batch mailing With 3.5 yearsof program historythere is
sufficient diversity in enrollménmonths for the evaluation team taun a pooled model for all
participants for a given fuel.

Pooling participants allavus to maximize the treatment amontrol group sizes since individiNgw

Movers waves are smaller than typical HER waves. For exaopie| group sizes fall of the waves

are less than 10,000 customethe recommended minimum to achieve a significant treatment effect
The treatment window for each evaluated year covers all 12 months of each program year, from 2014 to
2016.To compensate for the small control groupre combinedthe waves for eacfuel, resulting in a
two-year rolling enrolliment periodVe combined lte Dual Fuel and Electric Only groups in the electric
analysis, but due to the termination of the reports for Gas €udyomerswe did not combineghe Dual

Fuel and Gas Only groupghe natural gas analysis.

In the previous evaluatiothe evaluation team usedahortbased approach, whetbe team evaluated
each group of customers with the same enrollment montlependently and then combingHe results
The evaluation team used this approach because custostemted receiving reports at different times
and had different amounts of preand postperiod billing data. Now, the higher availability of post
period data allowsus to usethe fixedeffects approach insteatNonetheless, we checked the results of
this previous approach for all evaluation periods to ensure it was consistent with theffixed
approach.

Our pooledmodel includes a time fixed effedtat absorbs the normal variations in enengse across
seasons and yesy removingthe effect of seasonal variations in energy.Use includea categorical
variable for the date of first report received, to isolate any effects from rolling enrollfftegtemaining
terms are: 1p term that quantifies the difference in baseline energy histween treatment and control;
and 2) a term that quantifies the podteatment difference in energy use between treatment and
control. Theformal specification is:

606 Ty T OEEDQ 1T °Yi QOOGQREY Qoo aE By0 -

We do not use the PPR model here since the PPR models requipesiptebilling data from the same month as
each postperiod month ADClag). New Movers have limited pigeriod billing data.
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Where:

ADGy =The average daily usage in kWh or therms for custérering billing cyclée
This is the dependent variable in the model
U ¢ = Thetime-specific fixed effects
Monthg = A categorical variable for the date of first received report for a given customer
Treatmeng = A binary variable taking a value of 1 for customers in the treatment group, and

0 for controls

Post; = A binary variablaking a value of 1 when a customer is in the {esttment
period, and 0 in the prreatment period

¢ KS FTANRG NIB LR adlustsYar gifferénceS Bef@dd icustomers with different enroliment
Y2y GKad ¢KS (i NBubaniifeShadne @ffererselbétWeen treatment and control groups,

and should be negligible for equivalent groups in an RCT. Thé pustl ( Y Sy 4j quénifigsred = |
effect of receiving home energy reports in terms of the net daily reduction in energy use Kéitner
therms) for a given treatment customer.

G. EHERIMPACTS METHOD

Treatment customers with an email address on file with National Grid received an electronic HER (eHER)
once per month. To assess the incremental impact of receiving an eHER on savengmnaed our

impact model specification to includerée additional termsZ) an indicatorof the presence ofin email
FRRNBaa Ay bl A2yl {f (addNB5R6I FreatdeiztcisoM&NanG®% af lcantrol S
customers); 2) an interaction term itedicate customers that were in the &nent group and received
eHERs; 3) an interaction term to control for the differences in savings between high and low baseline
energy usersWe applied this model tthe 2016 data fobuel Fuel Electric 2013, Eléct®nly 2013and

Dual Fuel Gas 2013.

MODEL ZEHERPPR MODEL

506 T 0Ol 0N GOS adQ
I 0&EED

I 0E&D 606a0OMNO08adDROI 6QWQN & ©'QE O@Y

where,

ADCKkt = The average daily usage in kWh or therms for customer k during billing cycle t.
This is the dependent variable in the model,

Participanf = A binary variable indicating whether customer k is in the participant group
(taking avalue of 1) or in the control group (taking a value of 0);
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ADClag ' /dzali2YSNJ 1 Qa SySNHe& dza$S A-progiaridgearal YS
as the calendar month of month t;

Monthijt = A binary variable taking a value of 1 when j=t and O othei@ise;

Email = A binary variable indicating whether customer k has an email address on record
(taking a value of 1) or not (taking a value of 0);

EHER = An interaction between the treatment indicator and the email indigcator
0 Oi 0 "Qo%XQ d@d Btaking a value of 1 for treatment customers with email
and 0 otherwise);

- = The clusterobust error term for customek during billing cyclé. Cluster
robust errors account for heteroscedasticity and autocorrelation at the customer
level™

In this model} controls forunobservedifferences betwee individuals who do and do hbave email
addresses on file, while is the estimatef the eHER

H. BASELINE USAGE SEGMETATION METHOD

Research suggests thlatstomers with higher baseline energge save more energy than customers with
lower baseline energy useWhile the costs to offer the program to low baseline and high baseline
customers are the sameavingamay be greatefor customes with higher baseline usagBy removing

the lowest basline customers from the program, programs may be able to increase program cost
effectiveness. The evaluation teame-estimated 2016 program savinfyg three program waves (Dual
Fuel Electric 2013; Electric Only 2013; and Dual Fuel Gas \2@l3)severa scenariosin which we
assumedvarying proportions of the lowest baseline customeis not receive reportsWe defined
baseline usagbased oncustomeraverage daily consumption (ADC) for the year precdth@dirst
report date. The goalof this analys was to compare simulated savings and costs for different
configurations of treatment group customers.

To calculate yearly AD@e evaluation teamimited the analysis in each wawte customers with a
minimum of 11 months of prperiod data to maintainhie full range of seasonal variatioe then
ranked customers byearly AD@ndremoved customers in groups from the lowest 5% to the lowest 95%
in increments of 10%~or each remaining customer group, weraa the PPR model and-ewaluated
savings.

10" In other words, if there ar@ postprogram months, there @ T monthly dummy variables in the model, with the dummy
variableMonthy the only one to take a value of 1 at time t. These are, in other words, monthly fixed effects.

" Ordinary Least Squares (OLS) regression models assume that the data are homoscedastic and not
autocorrelated. If either of these assumptions is violated, the resulting standard errors of the parameter estimates

are incorrect (usually underestimated). A ra ndom variable is heteroscedastic when the variance is not constant. A
random variable is autocorrelated when the error term in one period is correlated with the error terms in at least

some of the previous periods.

O

2 For example, see: Allcott, Hunt. 2080{ 2 OA I f b2N¥Xa& +FtyR 9y SNH& /2yaSNDI (A2

Volume 95, p. 10822095.
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First we ran the simulations as if the lowest baseline customers were not part of the program. After
determining a reasonable cudff, we reran the billing analysis for all customéarseach cohortbut set

the low baseline custome@shange in energy ego be equal to the control group change in energy use

This assumes that in absence of receiving reports, low baseline energy users in the treatment group will
have similar energy use to the control group. Since this is dested assumption, result shld be
interpreted cautiously.

I.SECONDARY RESEARCH

To gather context for the evaluation results and understand how other HER programs operate, the
evaluation team conducted secondary research on peer utility and program administrator behavioral
programs. Becifically, the evaluation team focused their review on materials that could inform the
following research questions of interest to National Grid:

1 Through what methods do other programs calculate peak demand savings and what are typical
ranges of saving@s

1 How do other programs account for crgs®gram participation with upstream lighting
programs?

1 Is there any research on which delivery channel (email or mail) leads to higher energy savings?

In total, the team reviewed 16 HER program evaluation repodstl@ee other reports with relevant
findings. Six of the reports included a discussion of demand savings, 13 mentioned upsbigzam
savings and three included a comparison of delivery channels. Appéhgiovides a full list of the
reports includedn our review.
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|. ELECTRICHOME ENERGY REPORT
OVERVIEW

Belowwe presen the electricimpact results associated withe electric only, dual fuel, New Movers
electric only, and &vMoversc dualfuel cohorts.

A. KEY HNDINGS

Below are the key findings resulting from the analysis of electric savings for the HER program.

Overall, the evaluated electsavings wereomparable wittthe Opower reported electric saving§hile
realization rates fluctuatk by year and wave, the combined 2015 and 2016 electric realization rate is
88%.

Hectricrealization ratesre fluctuatingover time. The combined 2015 realization rat@s95%,while the
combned 2016 realization rate w&%. The evaluation team believes that this may be dhyesmaller
control group sizes as customers move out of the prog&maller group sizes may resinit more
variability between annual models amibnthly estimates.

Householdevel average savingsay be declining Householdevel average savings were lower in 2016
than 2015 for two of the three electric waves.

Due to chta limitationsti KS S Gt f dad GA2y GSFHYQa SadAvYrisSa 2F ar ga
statistically significanBnaller sampe sizes antimited pre-period datampede robust savings estimates.

The HER program appears to be encouraging participation in other energy efficiency pogeaais.the

program produced an incremental increase in program participatiowearf 26 anong electriemetered

customersn each of the three program yeargsulting in a total increasd 4,00 additional participants

in 2015 and 3,181 additional participants in 201¢ wWK2 RS Lafl yYRQAad NBHERSY G AL §
LINEANI YQ& | OGABGAGASE®D

The evaluation team found that most availatdeearchacknowledgs the difficulty in estimating cross

program participation between HER and upstream lighting prograhis. evaluation was unable to

estimate any crosprogram participation with NationalNdA RQ & dzLJA G NB 'Y ftdtHeK G Ay 3 L
design of upstream programs, it is often difficult to identify participantking this analysis challenging

Some evaluations use general population research to collect data on participation, but these are
expersive and can be subject to biases.

3 This is the number of Opower treatment customers induced to participate in other EE programs (over and above the
participation of control customers) divided 8ty total number of Opower treatment customers, calculated by cohort and year.
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B. ELECTRIC HOME ENERGWEPORT IMPACTS

ELECTRC SAVINGS ANDREALIZATION RATESOVERALL AND BY YEAR

IN2016b I GA 2yl f DNARAQ 168MMUBN®EtNIcoOmbihedtele Wi Rf existing
customers (dual fuel 2018Jectric only 2013, and electric only 201#hese savings, which aret of
savings from participation in other energy efficiency prograspmesent80 percent of implementer
reported savingsOver the tweyear period 2015 to 2016, customers sad804 MWH for a twoyear
realization rate oB8 percent.Table2 details the overall evaluateglectricsavinggor the threecohorts

of existing customergiot NewMovers)compared to the implementer reported savings, by year, as well
as calculated realization ratésalculated as evaluated savings divided by implementer reported savings)

TABLE. SUMMARY OF SAVINGD REALIZATION RBYBEAR

IMPLEMENTER
TOTAL NET EVALUATED )
YEAR SAVINGS (MWH)™ REPOI?&'SVID'_' )SAVINGS REALIZATION RATE (%)
2014(Jung Dec) 18,095 19,168 94%
2015 23,463 24,668 95%
2016 16,511 20,662 80%
2015 & 2016 Total 39,974 45,330 88%0***

*2016 electric only cohort was excluded from evaluatmte it had only three months of program participatiali other
cohorts were evaluated for each year

**Savings are net of participation in other energy efficiency programs.

*** The combined realizizon rate is a weighted average across years.

ELECTRIRERALIZATION RATESBY WAVE AND YEAR

For program year 2016, realization rates by wave ranged 68ypercent to120 percent (sed-igured),
though confidence intervals cross the 100 percent liEBealuation savings may differ from implementer
reported savings due several factors:

1) Time periodsImplementer savings are reportedonthly and monthly values are summed
into an annual total. Evaluation savings are based on annual models. Monthly values will
have more variation from month to month particularly where group sizes (treatment or
control) are smaller.

2) Models The evaluatio used the industrgtandard PPR model also used for the KER
program evaluation. The implementer uses a slightly different nibdeincludes terms for
average daily usage in winter months and summer months and imputes missing values

3) Data cleaningThe evaluation team may use slightly different data cleaning stegs as
RATFSNBY (G ONRGSNAL F2N 6KIFG 6S O2yaARSNI aSE
period data requiredOur data cleaningtepsare consistent with industry standards aihe t
previous evaluation. Differences in these steps may have more impact on waves with smaller
treatment or control group sizes. The evaluation team conducted a sensitivity test and ran
the PPR models with no data cleaning steps and found similar or Eslization ratesfrom
which we conclude our data cleaning is not systematically biasing our results against the
implementerreported results
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4) Attrition: Differences between evaluator and implementer approaches may have more
impact over time as groups bene smaller through attritionAttrition as of December 2016
(due to customes movingyanges from 21% for the electric only 2013 cohort to 44% for the
gas only 2014 cohort.

Notably, other evaluations aldound a range of realization rates. For exampls S @ £ dz G A2y (S|
previous National Grid Rhode Island evaluafmmpleted in 201pfound realization rates of 108%

(electric, dual fuel) and 93% (electric onl)en comparing our third party evaluated savings to the

program implementer savings. Sialy, the National Grid Massachusetts HER program evalu&tion
reportedrealization rates ranging from 77 percent to 101 percent.

FIGURE. ELECTRIC REALIZARANES BY COHORT AEER CROSBROGRAM PARTICIPNTIO
REMOVED*

120%

106%

3%

87% 89%

Realization Rate

Dual Fuel Electric - 2013 Electric Only - 2013 Electric Only - 2014
m 2014 m2015 = 2016

*2014 results only include Jurd@ecember; JanuaryMay results were included in a previous evaluation report

1% Detailed tables of results for both of these evaluations are included in Appendix C.
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ELECTRIC HOUSEHOLDAYINGS BY WAVE AND ¥EAR

Theevaluationteam found that the &erage savings per househatdthe National Grid HER progréiats
fluctuated over the four years of the prograiseeFigure5) with 2016 savings either flat or trending
downward, though the differences are not statistically significEme.LINE 3 NJ Y & Qsawh§ ped dzNB R
householdcan be affected bynany factors including messaging, opportunities for treatment customers

to save energyandthe widespread availability of energy efficient lighting.

FIGURE. ELECTR SAVINGS PERCENHBUSEHOLD, BY GOHAND YEAR ROSBROGRAM
PARTICIPATION REMDVE

3% 1.3%1-4%
0,
L1%, 0%
0.6% 0.9%
1

Dual Fuel Electric - 2013 Electric Only - 2013 Electric Only - 2014

Average Household % Savings

m 2014 - Prior Evaluationm 2014 2015 m2016

*The 2014 Prior Evaluation included March 2013 through May 2014£20THeresultsfrom this evaluationnclude
JuneDecemberR014.

C. ELECTRIC HOME ENERGWREPORT IMPACTS
- NEW MOVERS INITIATIWE

The evaluation team found statistically insignificant savings for the electric New Movers itW2016.
present the results below, but given the large confidence intervals and small overall $esegesults
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should be interpreted with cautionimportantly, as of mid2016 the program implementer is
discontinuingthe NewMoversinitiative. Given this change, the evaluation team does not recommend
using these results for future planning, and insteacbommends using the overall electric realization
rates for program planning going forward.

The evaluation team estimated savingd®622MWh for New Movers in 2018 ¢ble3). Ekectric impact
findings for the New Mvers are stastically insignificantlue confidence intervalshat are much wider
than forthe existingcustomerswave Statistically insignificant savings suggest that error in measurement
exceeds thevalue of the estimateBoth the rolling enrollmmt, which weakens the benefitd evaluating
cohorts, and the small control group sizes contribute to the wide confidence intervals.

TABLB. EVALUATED AND IMPERNIERREPORTED SAVBNK®DR ALL NEW MOVERCTRIC
GROUPS

IMPLEMENTER
TOTAL EVALUATED
YEAR SAVINGS (KWHJ* REPORTED SAVINGS

(KWH)
2014 (JuneDecember) 3,381,081 6,830,076
2015 5,355,682 7,045,879
2016 12,622,293 8,824,885
Total 21,359,056 22,700,840

*The results presentedithin this tableare not statistically significant and should be interpreted with caution.

s @gAy3a FNB ySG 2F al gaAy3Ia RdzS D2 dadii SIRE O & LIGK A H\E 0 kby
In AppendixA, we present detailecelectric savings results for thiairee evaluated years of the New
Movers program.

D. OVERALL ELECTRIC PARICIPATION LIFT
AND SAVINGS FINDINGS

The evaluation teamestimated the extent to whitthe HER program is driving increased participation in

other National Grid energy efficiency programs. In addition to encouraging behavior changes to save
energy, theHERs$hat customers receive include information on eneztficiency offeringspften tailored

to applicability and time of year. For example, in 2016, gas customers received reports with information

on the cost to replace their furnace or boiler with alinbktb G A 2y f DNARQ& SySNH& ST
rebates.

OVERALL PROGRAM UPEIT

Overall, theHERprogram produced an incremental increase in program participatiovesf 26 among
electricmetered customersn each of the three program yeansesulting in a total increase 8914
additional participantin 2014, 4,004 additional pdeipants in 2015, and 3,181 additional participants in
2016A Y WK2RS LaflyRQa MBRSARSYGAFf LINPINIYaE RdzS G2

Table4 below detaik the participation lift between ettricmetered treatment and control customers.

for electric only, dulafuel, and Mw Mover cohorts.The table shows total participation uplift for each
program year (2014, 2015, 2016).
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TABLE. ELECTRMETERED CUSTOMERTRARATION RATEEARMENT VS. CONTROID)
OVERALL PROGRAM LIFT

2014 2015 2016

CONTROL TREATMENT CONTROL TREATMENT CONTROL TREATMENT
Treatment group 51,341 342,713 47,570 310,987 42,699 274,680
size (n)
Participantsn 1,283 12,478 1,529 14,000 1,304 11,570
other EE
programs
Participation rate 2.500 3.64% 3.21% 4.50% 3.05% 4.21%
Difference in 1.1%% 1.29% 1.16%
Participation Rate
P-value of <0.01 <0.01 <0.01
difference
Incremental 3,914 4,004 3,181

Participants

“Incremental Participants is equaldifference in participationate times treatment group size.

PROGRAMSPECIFIC UPLIFT

In 2016 the largest lifin program participation ocered in Energy Wise Single Family (@3cent of
incremental participation) andNERGY STAR Prodit&percert of incremental participation)n 2016,

the incremental participation in Energy Wise Birlgamily accounted for 25% of all participation in that
program.Table5 details the program lift by program, with the exception of the upstream buy down
program.We discusghis program is in sectiddl1below.
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TABLB. PARTICIPATION LIBRPPROGRAM WITH HIEEESAVING MEASURES

2014 2015 2016

Income Eligible Single Family

Participation lift (%) 0.05% 0.17% 0.13%
Incrementalparticipants 166 538 355
ENERGY STAR Products

Participation lift (%) 0.40% 0.26% 0.19%
Incremental participants 1363 799 402
Energy Wise Single Family

Participation lift (%) 0.57% 0.74% 0.79%
Incremental participants 1951 2293 2176
ENERGY STHRAC

Participation lift (%) 0.10% 0.07% 0.08%
Incremental participants 329 228 226
ENERGSTAR Lighting**

Participation lift (%) 0.0 0.05% 0.01%
Incremental participants 104 145 22

:pverall participation lift for program including participatiomlectricity saving measures
Includes the maiih rebate program only and does not include any bulbs purchased through the retdibvanyprogram.
Bulbs purchased through the bdgwn programare not tracked by participant.

LIFETIME SAVINGS THRUGH PARTICIPATION UPLIFT

Hectricmeasures installed as a result of the program have measure lives ranging from four tefiteenty
years, therefore generating savings for many years into the future, not jusfirtigear savings
accounted for in the impadindings.AppendixEdisplays the average net household electric savings from
measures installethecause ofthe HER programcumulative over each program yedmese results
suggest the longerm impact of using reports to encourage customer to makestments in energy
efficient equipment and shell improvements for their homie. removed these cumulative savings from

the program modeled savings to arrive at the final adjusted savings attributable to the HER program.
FIGURB showsthe percentage of modelefrom the billing analysigavings that are attributable to
participation in other programs for each cohort for 2015 and 201® portion of modeled savisg
attributable to other energy efficiency programs ranges flopercent to 18 percent.
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FIGURB. SHARE OF MODELEBISGS ATTRIBUTABDEDTHER PROGRAMS

18%
13%

7% 8%

|

Dual Fuet Electric 2013 Electric Only 2013 Electric Only 2014

Percent of Modeled Savings

m 2015 = 2016

D1.ACCOUNTING FOR CROS®ROGRAM PARTICIPATI® IN UPSTREAM LIGHTING
PROGRAMS

As noted above, the program lift analysi RA Ry 2 (i A y O fupktfed&n liphting prégyataid D NA R Q:
we do not recommend assessing doubdeinted savings from upstream programs at this time

Upstream lighting programere programswhere utilities work directly with manufacturers, distributors,
and/or retailers to offer buiin discounts on energgfficient products, rather than paying incentives
directly to their customers. Becausé this design, these progranad® not track detded participation
data such as customer names and billing account numbers, aigitypically available for utility rebate
programs.Consequently, we cannot identifER recipients who patrticipated in an upstream lighting
program.

Overall, most evaluatioreports reviewed did not conduct primary research to estimate double counted

dzLJA G NBFY LINBINI Y &l @Ay3aad ! & y2G'8ke dosttoloidud &I € dzk G ;
field survey to estimate these savings is considerabte the lack of statistal significance may not

warrant the investmentAmong the thirteen evaluation reports we reviewed, seven reports did not try to
estimate doubleD2 dzy 1 SR al @Ay 3a F2N) dzZLJAGNBIFY LINPINI YA oAl

PCNBSYlLYysS {dAf ftADBLY 3 /20 Hnmod 9@l f dzl (rdy ReportdriftiativelfodA FA O D
the 20162012 Program.
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of the upstream progranjoint savings is not the norm IHERLINE ANJ Y S & Tallel6i A 2 y a &
summarize the methods used in the evaluations we reviewed.

Among evaluations that did estimatpsaiream savings, we found large differences in the per household
estimates, as shown Trable7.

TABLB. SUMMARY QWETHODS

NUMBER OF
METHOD
EVALUATIONS
Not possible to estimate doub®unted savings for programs lacking custemer 7
level data
Primary research (customer surveys) 3
Secondary research (leveraged customer surveys of similar utility) 2
Primary research (dodo-door fieldsurvey) 1
TABLE. SUMMARY OF UPSTREAVINGS ADJUSTMENTS
UTILITY REPORT DATE METHOD KWH PER HOUSEHOLD
Year 1: 0.86
Year 2: 1.59
Leveraged another Year 3: 2.32
Seattle City Light 5/30/2014 survey Year 4: 5.47
Current: 7.3
Puget Sound Energy 1/15/2014 Conducted surveys Suspended 18.0
National Grid New York 4/25/2013 Conducted surveys 0.1
Pacific Gas and Electric 10/24/2014 Field survey 11.06
Leveraged another
Southern California Ediso 6/18/2014 survey 5.91
0 (no significant
difference in CFL
Rocky MountaifPower 5/30/2014 Conducted surveys purchase)

Studies that use customer surveys typically use utility customer general population surveys, screening for
customers who recall purchasing discounted lighting in the pastevaluation reports and guidance
documents we reviewesluggested the following limitations for survey research on this topic:

Expense With low response rates and intensive screening needed, these surveys are often
expensive and timeonsuming to achievthe necessary sample size

® DNVGL. 2014. Home Electricity Report Program 2013 Impact Evaluation



Small effect sizesndividual differences in the number of upstream measure purchases between
treatment and control subjects may be small, meaning a large number of subjects must be
surveyed to detect the program effétt

1 A PSBurvey called 600 households in both the treatment and control groups and the
estimates were not statistically significint

Bias

1 As these are general population surveys, they typically do not achieve very high response
rates and may be subject to selectibias’

1 Surveysaskcustomers to recall the number and/or price of bulbs purchased which can
be unreliable due to recall bias, and customers may not even be aware they participated
in an upstream program

Interactions between behavior and equipmemteatrent customers may turn off lights more
frequentlywhich may affect propensity to purchase and savings from energy efficient bulbs.

Availability of energy efficient bulb$/any stores display LEDs prominently, making them
accessible choices for all utildystomers.

The SEE Action report notes that there is a need for additional research that explores other evaluation
approaches and strategies for identifying potentially dogblented savings for programs that do not
have custometevel data but does notn¢lude any suggestions. A DNV KEM#Aport included
suggesbns from PG&E fdhe following two potentiatiatarintensivemethodologies:

1. Using interval data disaggregation to identify whether there is a discernible difference
between the appliancsignatures identified between treatment and control households.

2. Comparing energy demand between treatment and control households to identify the
time of day that the energy savings observed in treatment households occurs.

While these methodolgies are promisingyhen we compare thexpense of thesafensive data analysis
methods against the likely small differences between treatment and control customers, we do not
recommend assessing doutleunted savings from upstream lighting programs.

D2 PROGRAM MARKETING MATRIALS REVIEW

As part of the review of program documents, the evaluation team reviewed numerous examples of home
energy reports to conduct a higewvel assessment of content and messaging. As one specific focus, the
evaluation team rdewed crosgprogram marketing modules targeted at increasing energy efficiency
program participation.

Y https://energy.govi/sites/prod/files/2015/02/f19/UMPChapteridsidentialbehavior.pdf

BDNVGL. 2014. Home Electricity Report Prog2é&3 Impact Evaluation.
Phttps://www4.eere.energy.gov/seeaction/system/files/documents/emv_behaviorbased_eeprograms.pdf
WY, KEMA, Inc. 2013. Review of PG&E Home Energy Reports Initiative Evaluation.
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Overall, the evaluation team found the report examples and the marketing modules and schedule well
laid out and clear. However, the team also made adbservations about potential considerations to
increase crosprogram participation. Overall, the evaluation team saw some opportunity to integrate
program promotion with the energsaving tips provided in the reports. Some examples are:

1 National Grid ENEGY STAR product incenti&sveral report examples encouraged customers
to consider investing in ENERGY STAR products. Though the collateral provides information for
how customers can learn more about ENERGY STAR, the material does not provide mformatio
F62dzi bl GA2ylFf DNARQ&a 9b9wD, {¢!w NBolGSaod

f Home Energy Assessmefihis program could be creBsB F SNBEY OSR Ay |yeé a2 @&
that discuss programmable or wifi thermostats and setback adjustments, since this program
provides a free programmabledrmostat.

1 Refrigerator Recycling programmy SEF YLX S 2F | &a{ YIF NI t dzZNOKI &aS¢
reports is purchasing an ENERGY STAR refrigerator. If customers purchase a new refrigerator, it is
a prime opportunity to encourage them to dispose ofithevious refrigerator. There may be
an opportunity to crospromote the Refrigerator Recycling program (or provide a link or contact
AYVF2NXYIFGA2Yy0 6KSYS@GSNI 'y 9b9wD, {¢!w NBFNARIAS
t dZNOKI &S d¢

In addition, the evalugn team felt that there could benore context around the level of investment
GKSNBEDSNI aliAlLlaeé I NB AyOf dzZRSR® ¢KS LINAYG | 9w GALA
2NJ I GDNBFG Ly@SadayYSyiloé | 2 axpedsfddhanges, althdughtheyamipydzi O |
0S aljdzAO1¢é¢ Ay GSNXYa 2F AyadalttlridAazyed C2N Ayaidl yC
F LILX A yOST GKA&a YAIKG y2G oS aS8Sy | a | avdza Ol CAE
depending on thie disposable income.
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. GAS HOME ENERGY REPORPOVERVIEW

Belowwe presemn the natural gas impact results associateith the gas only, dual fuel,eM Moversg
gas only, antllew Movers¢ dual fuelcohorts.

A. KEY FINDINGS
Below are the key findings resulting from the analysis of gas savings for the HER program.

Overall, the evaluatedas savings were slightly higher thiae Opower reportedjassavingsWhile there
was some variation in realization rates by year and cohort, the overall gas realizatiovasdt@l
percent for 2016 and 108ercentfor 2015 and 2016 combined

w
O\

5dzS G2 RFIGF ftAYAGLIGA2YyAaZ GKS SJt t davels g@ups aiehbtY Q &
statistically significanBnaller sample sizes and limited greriod data impede robust savings estimates.

The HER program may be less successful at encouraging participation in gas programs and measures than
electric measuresTheevaluation team foundhat control customers had higher rates of participation in

other EE programsThis may be due teeveralfactors, including: (1) a pexisting difference between
treatment and control customers in program participation, where tregiihcustomers participated at a

higher rate in the prgperiod than their control group customers, reducing their opportunities to
participate in the posperiod; (2) fewer total gasocused actions to take through existing Rhode Island
programs and (3) fel uncertainty where customers take action to save energy after receiving a report,

but it may be related to electricity rather than gas.

B. GAS HOME ENERGY REPAGT IMPACTS

GAS SAVINGS ANDREALIZATION RATESOVERALL AND BY YEAR

LY HamcX blaGAz2ylt DNBIRZShermd from itislBombided thréeQvdveS# S R
existing natural gas customers (dual fuel 2@E&only 2013, andjasonly 205). These savings, which

are net of savings from participation in other energycigfficy programs, repsent 13 percent of
implementerreported savings.

Over the tweyear period 2015 to 2016, customers sade®92,071therms for a tweyear realization
rate of 108 percent Table8 details the overall evaluategassavings for the threevavesof existing
customers (not New Movers) compared to the implementer reported savings, by year, as well as
calculated realization rates (calculated as evaluateithgs divided by implementer reported savings).
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TABLB. SUMMARY OF SAVINGI® REALIZATION RBYEYEAR

Total Evaluated Net Implementer Reported e
Savings (Therms) Savings (Therms) Realization Rate (%)
2014(JuneDecember) 260,415 257,167 101%
2015 772,848 677,603 114%
2016 619,223 610,473 101%
2015 and 2016 Total 1,392,071 1,288,076 108%

F{F@AY3a INB ySiG 2F &l SAy3a RdzS -G2dzLit NEH ORILB N0 &

GAS RALIZATION RATESBY WAVE AND YEAR

For program year 2016, realization rates by wave ranged$sqmarcent t0103 percent.

FIGURE FIGURE shows the average realization rates by cohort and year. For context, the evaluation
team examined the results from the previous National Grid Rhode Island evaluation, completed in 2015,
as well as 2014NationalGrid Massachusetts HER program evalu&ti@®ompared to the 2017 Rhode
Island reslis detailed below, realization rates from these other evaluativaee slightly lower The
overallgasrealization rate for the National Grid Massachusetts evaluatis 980,with realization rates

by cohort ranging from 85% to 157%eT2015 Rhode Island evaluati@alization ratesvere somewhat

lower, withrealizations rates di3% (gas, dual fuel) and8gasonly).

' Detailed tables of results for both of these evaluations are included in Appendix C.
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FIGURE. GAS REALIZATIRATES BY COHORT ARMR CROSBROGRAM PARTICIPATIO
REMOVED*

3% 0%

Realization Rate

Dual Fuel Gas - 2013 Gas Only - 2013 Gas Only - 2015

m 2014 m2015 = 2016

*2014 results only include Jui@ecember; Januaiyay results were included in a previous evaluation report

GAS HOUSEHOLD SAVINGS BWAVE AND YEAR

Additionally, the evaluation team also qoemed the average percent gassavings by household, across
cohorts and years, as shownFigure8 below. We found fluctuating household percent savings over the
years of the progran©Overall results are in line with the National Grid Massachusetts findings, where the
majority of average household percent savingsohortranged from 0.82% to 1.49% for gas.
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FIGURB. GASSAVINGS PERCENTGYSHEHOLD, BY COHARD YEAR

1.4%
1.2%
1.1% T
0.9%
0.8% 0.7% 0.5%
0.7%
0.5% 0.4%
Dual Fuel Gas - 2013 Gas Only - 2013 Gas Only - 2015

m 2014 - Prior Evaluationm 2014 2015 w2016

*The 2014prior evaluation included March 2013 through May 2014. The 2014 results from this evaluation include
JuneDecember 2014.

C. GAS HOME ENERGY REPAGT IMPACTS ¥
NEW MOVERS

The evaluation team did not find reliable savings estimates for the natural gas New Movers participants.
There were fewer participants in the natural gas New Movers cohorts than in the New Movers electric
cohorts, which similarly resulted ind& confidence intervals. Additionally, there were other confounding
factors.We could not combinehe Gas Only group with the Dual Fuel group due to marked differience
resulting savings estimatels addition, National Grid stopped sending reportshinGas Only cohort at

the end of 2015. As a result, estimates of treatment effects are anthfiot statistically significant.

Given the extremely wide estimates on the confidence intervals for some periods, these results show that
it will be impossibléo obtain measurable savings with the current cohort sizes. In order to achieve
measurable savings, a gas New Movers cohort with rolling enrollment would have to save 5% in a given
year, when typical savings values for the standard cohorts are roughly 1%.

As noted, the program implementer has discontinued the New Movers initiative as-20béidsiven

this change, the evaluation team does not recommend using these results for future planning, and
instead recommends using the overall gas realization fatggogram planning going forward.
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TABLB. EVALUATED AND IMPERNMIERREPORTED SAVINGSAIODRIEW MOVERS NAAIURAS

GROUPS
vear Total Evaluated Implementer Reported
Savings (therms)* Savings (therms)
2014 -36,387 75,562
2015 -219,465 -32,883
2016 65,140 225,645
Total -190,712 268,325

*These results are not statistically significant and should be interpreted with caution.

D. OVERALL GAS PARTICIRTION LIFT AND
SAVINGS FINDINGS

OVERALL PROGRAM UPEIT

Overall (treatment andontrol) ratural gas customers have a smaller increase in program participation
(when measured as a group) than electric custoraptnaturalgastreatment customers have a smaller
increase thamatural gascontrol customers This may be due tseveralfactors, including: (1) a pre
existing difference between treatment and control customers in program participation, where érgatm
customers participated at a slighthigher rates in the preperiod (3.7%)than their control group
customers(2.9%) redudng their opportunities to paicipate in the posperiod; (2) fewer total gas
focused actions to take through existingpBé Island programs; and 3) fuel uncertainty where customers
may take action in response to receiving a report, but the action mest aféctricity use.

TABLEO. GASMETERED PROGRAM RARATION RATES AN[ERALL PROGRAM IREATMENT
VS. CONTROL)

A 2015 2016

Control Treatment Control Treatment Control Treatment

Treatment group size (n) 26,986 165,494 23,747 147,725 19,498 126,641
Participants in other EE 101 278 87 277 92 286
programs

Participation rate 0.3%06 017  0.37% 0.19% 0.47%6 0.23%
Difference in Participation Rate -0.21% -0.18% -0.2%%
P-value of difference <0.01 <0.01 <0.01
Incremental Participants (34) (264) (312

“Incremental Participants is equal to difference in participatee timestreatment group size.

PROGRAMSPECIFIC UPLIFT

Tablell below details the program lift by program. As discussed above, the evaluation team was unable
to measure any program uplift for gas measures from the HER program.
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TABLEL PARTICIPATION LIBRPPROGRAMS WITH-SABING MEASURES

2014 2015 2016

Income Eligible Single Family

Participation lift (%) -0.0%% -0.04%  -0.05%
Incremental participants -66 -57 -69
Energy Wise Single Family

Participation lift (%) -0.08% -0.10%  -0.12%
Incrementalparticipants -127 -143 -151
ENERGY STAR HVAC

Participation lift (%) -0.0% -0.04% -0.0™%6
Incrementalparticipants -149 -64 -91

"Overall participation lift for program including participation in natural gas saving measures.

LIFETIME SAVINGS THRUGH PARTICIPATIONUPLIFT

Natural gas measures installbg customerdiave measure lives ranging freaevento twenty-five years,
therefore generating savings for many years into the future, not just the/éiestsavings accounted for

in the impact findingsAppendixE displaysthe average net household electric savings from measures
installed because of the HER program, cumulative over each program year. These results suggest the
longterm impact of using reports to encourage custom@rmake investments in energy efficient
equipment and shell improvements for their homes. We removed these cumulative savings from the
program modeled savings to arrive at the final adjusted savings attributable to the HER pigyrea®.
showsthe percentage of modeled (from the billing analysis) savings that are attributable to participation

in other programs for each cohort for 2015 and 2016. The portion of kedd®&vings attributable to

other energy efficiency programs ranges from 1 percebtgercent.

FIGURE. SHARE OF MODELEDMBS ATTRIBUTABLEOTEER PROGRAMS

5%
4%

3%

2%

Percent of Modeled Savings

1%
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o

Dual Fuet Gas 2013 Gas Only 2013 Gas Only 2015

m 2015 m 2016
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